inge drinking by young adults is an increasing pro blem that results in a range of health and social harms. 1 In most developed countries, drinking is considered an integral component to socializing, celebrating important events, and transitioning to adulthood. In Australia, for example, by the age of 18, approximately 50 percent of males and females drink at risky levels, but most perceive themselves as "social drinkers" and don't see their consumption pattern as problematic. 2 In the US, approximately 90 percent of alcohol consumption in under 21-year-olds is in the form of binge drinking. 3 In Europe, Denmark has the highest rate of binge drinking, with 60 percent of 15-to 16-year-olds reporting it; in the UK, the rate is 54 percent. 4 Although women don't typically drink as heavily as men, they have equal or more problems than men if their drinking is immoderate. 5 Young women who binge drink are more likely to continue risky drinking patterns when pregnant 6 and frequent binge drinking during late adolescence increases the risk of depression later on. 7 Women are also more vulnerable than men to the physical harms of alcohol and are at risk of sexual assault when intoxicated in public places. 8 These prominent issues-along with the observation that young women tend to look out for each other on social occasions to avoid potential harm to group members 9 -inspired us to target young women in designing a mobile tool to support drinking moderation.
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Most young people are reluctant to seek assistance in controlling their drinking due to stigma, embarrassment, and a desire to handle problems on their own. 10 Governments and health authorities have attempted to transition young adults toward moderate drinking behavior via legislation, such as increased taxes on "ready mixed" drinks and advertising campaigns. However, these strategies have had only a limited impact on community-wide levels of drinking by young people. 11 For an intervention strategy to be effective at the time and place it occurs, it must consider the context of consumption. 12, 13 To date, little research exists on the use of mobile technologies to moderate drinking. Research on Internet-based alcohol interventions for young people has typically focused on the provision of information and normative feedback, which has small but reliable effects, at least in the short term. 14 However, these interventions aren't designed for use in the drinking context. Mobile phones provide a technological solution to the need for in-situ support. Mobile technology's convenience, portability, and connectivity have resulted in a high proportion of young people using mobile phones. 15 As such, this technology has the potential to be harnessed to facilitate moderate drinking in that target group. Most existing mobile applications that effectively engage and retain users incorporate social networking and peer support. In particular, online communities facilitating peer-to-peer support have significant potential to directly promote health and behavior change. 16 However, most current apps to reduce alcohol consumption typically employ single-user interactions, such as "drink counters."
Here, we address this gap by proposing a novel mobile tool that leverages the positive benefits of peer support by employing a "trusted circle of friends" to encourage moderate drinking during a social event.
Mobile Tool Design
A recent inventory assessment reported that, in 2011, approximately 767 out of 350,000 mobile apps in iTunes focused on alcohol use. 17 Of those, 545 apps (71 percent) were identified as facilitating alcohol use, while 222 apps (29 percent) were identified as interveningthat is, they were aimed at reducing alcohol use.
As Figure 1 illustrates, mobile tools that facilitate alcohol consumption typically include
• information on where and what to drink; • drinking games, which aim to offer excuses to drink and help overcome awkwardness in social events; • tools to order and track drinks;
• a photo booth to capture drinking sessions and events in general; and • social event management.
In contrast, mobile tools that aim to intervene in alcohol consumption might include
• health and well-being messages, such as those related to weight management; • intoxication warnings, such as an alert sounded for a high blood alcohol concentration or a photo of an intoxicated appearance presented; • sobriety tests, such as those that test coordination controls; • financial management, such as tools that track spending; and • social marketing that offers warnings and advice.
Our proposed mobile social tool is novel in that it aims to combine both approaches by supporting functionalities and features used before, during, and after a drinking session:
• It facilitates peer support for moderate alcohol consumption by forming a peer-support group prior to the event to elicit assistance with alcohol control and safety.
• It intervenes in excessive alcohol consumption by including an event timeline and drink counter to promote awareness of alcohol use.
By letting users share their timelines and recorded drinks with peers, the application aims to engage social pressure for alcohol control.
Facilitating a Peer-Support Network The tool's peer-support functionality encourages users to identify, schedule, and plan a social event that might involve the consumption of alcohol. They do this by creating an event and inviting friends to attend. Once an event has been created and confirmed, it appears on the organizer's list of upcoming events; invited friends receive a push notification, and the new event is added in their events list. Figure 2 shows the interfaces for the start of a night out. Users input the event name, venue, date, time, and invited friends, enabling the creation of a personal profile and record of relevant information, such as favorite places, drinks, emergency contacts, and home address. Friends can be added from the friend list or by "bumping" their phones together. When an event is started, a timeline for the event is established.
Intervening: excessive alcohol consumption Figure 3 shows the interfaces used during an event. The event's "timeline" interface is activated as the event starts and deactivated when the organizer ends the event. Past event timelines remain available for later reviews. The timeline UI design is adapted from social networking tools such as Facebook and Path to provide a chronological account of events. The timeline forms the main communication platform for a particular event. It represents the social environment that encourages sharing activities other than alcohol consumption, such as taking and sharing photos.
Users' main interaction with the timeline involves sharing their activities with their peers and promotes a sense of looking out for everyone's safety by monitoring behaviors during the drinking session. Users can post their status on the timeline, similar to group chatting; the "I'm home" status, for example, signals a safe return. The timeline also provides a reflective tool on the user's drinking and the drinking of their friends.
Event timeline and peer sharing functionalities align with the strategy to influence the context of consumption. Instead of focusing on monitoring consumption, the mobile tool focuses on the individual's self-perception of social pressure from important others to moderate drinking during a night out. This pressure is one of the motivational determinants of responsible drinking behavior in the theory of planned behavior. 13, 18 Sharing activities with a peer group that encourages moderate www.computer.org/pervasive FeaTure: HealTHcare drinking can potentially help elicit an intention to moderate drinking. The photo booth function encourages users to capture photos and share them with their peers via the timeline, while the customized frames and stickers can add an element of fun. A necessary condition for reducing dysfunctional behavior is that the person is aware of the behavior. Reviewing photos can remind users about how they behaved during a drinking session.
For monitoring and moderating drinking, users can easily access the drink table interface from the timeline view and specify what they're drinking by tapping the "+" button. A list of drink categories then appears 
Tool Design and Features Study
In the proposed tool's design phase, we conducted three focus groups in August 2012 with young women in Australia to gather their views about the proposed mobile social tool's design. Facilitators encouraged participants to discuss their experiences with smartphone technologies and alcohol consumption, as well as their views on technology to support healthy lifestyle goals. Participants viewed a set of draft screenshots of the mobile tool to stimulate discussion of the tool's potential for managing alcohol consumption. Discussion themes focused on tool functionalities for supporting behaviors that occurred before and during a night out when alcohol was likely to be consumed. All participants gave informed consent to participate, and each was compensated with a gift voucher valued at $20AUD. We audio-recorded the focus groups, with two facilitators guiding discussions and taking notes. We analyzed the interview data using the constant comparison method outlined by Anselm Strauss and Juliet Corbin. 19 This comparison method is particularly useful when you have multiple focus groups within the same study, because it lets you assess saturation in general and across-group saturation in particular.
Participant Demographics
In total, 14 young women aged 18-24 years participated in three focus groups. All were university students, and all but one were smartphone users who frequently engaged with apps for information, entertainment, and other functions. Nine self-identified as binge or frequent drinkers, with three being moderate drinkers and the remaining two being non-drinkers.
Focus Group 1: Tool Design and Features
Involving young women in focus groups created a space where the women could review and discuss each element of the proposed tool's design. Outlined here are their key thoughts and feedback on the design features.
Organizing an event. Participants liked the fact that the mobile tool lets them view all events, reflect on past events, and organize future events. They agreed that having access to information during event planning-such as the organizer, participants, time, and location-is useful. Because each user could see everyone's responses to the event invites, participants perceived it as being similar to Facebook messages. They reported frustrating experiences with Facebook in setting up events in general, because many people did not reply to invitations. Eight participants preferred keeping the communication within a confined social circle.
As a result of these findings, we ensured that peer network formation was kept within a confined social circle; friends now must be added manually and aren't imported from existing social networks such as Facebook. We use bump technology to make it easy to add new friends.
Timeline. All participants perceived the timeline as a useful feature that could facilitate coordination during a night out, especially if they became separated from friends, needed help, or were running late. All participants liked being able to keep exchanges private and within their social group, which they felt would not judge them. They also liked keeping the communication within their small circle, because they confessed that most things they would put on the timeline they couldn't say out loud (such as, "meeting a hot guy"). Six participants preferred not to share the entire night out on Facebook, to avoid exposing the information to some people (such as parents or bosses). They preferred an option (setting) that let them choose whether to share something or not. Some suggested a feature of requiring "group permission" to post the conversation or timeline to Facebook after the event. The "I'm home" button attracted attention from most participants, all of whom liked the feature, which would save them calling or messaging each other to make sure everyone was safely home.
Consequently, timeline posts can now be viewed only by the nominated circle of friends and can't be shared on public social networks.
Quick Dial. For the Quick Dial feature, all participants voted for "cab" as the first priority in available numbers. They wanted all emergency numbers-such as police or ambulance-to be double confirmed or for the buttons to be kept apart to avoid misdials. Eight participants agreed that it was useful to include train or night bus timetables, and loved the idea of putting close friends and new friends on Quick Dial. When asked whether they would ever call their friends' parents when out drinking, none said they would do so unless the situation were very serious. In those cases, they would call police or hospitals first, and would call parents only after arriving at the police station or hospital.
As a result of these findings, the Quick Dial now primarily features emergency contacts such as police and ambulance. Although it might be useful to add a public transport timetable, it was kept out of the current scope because adding it would have required an interface redesign to ensure that it didn't become cluttered. An option to add other "emergency contacts" is left to individual users and isn't required.
Photo booths and gallery. All participants liked taking photos when going out and perceived them as important to capturing their identities and enhancing their memories. One mentioned that it was "like a scrapbook on the mobile phone," and others nodded in agreement. They liked the fact that past event timelines remained available for review. Participants mentioned being tagged in a bad photo as a bad experience. They typically requested that those photos be removed via private messages; they saw this as another reason for containing information within the confined group.
Consequently, the timeline gallery of photos was retained so the closed peer network could review it and support each other in learning from their past behavior in drinking sessions. 
Monitoring drinking. When asked whether they would use the function
of logging drinks during the night out, 10 of the 14 participants initially gave negative answers. They saw it as bothersome or distracting from a good night out, especially when dancing or talking. As the discussions continued, safety concerns emerged as a major motivation for logging drinks (such as before driving). Another motivation was the opportunity to reflect on their drinking behavior. Four participants said that recalling the number of drinks consumed on the previous night was a regular discussion among friends the next morning. Five said that knowledge about their blackout points would help them plan for future drinking occasions based on how much they could handle. They generally did not know how much they drank, because they often got refills and did not have standard drinks. More interest and willingness to log their drinks was expressed if it could be done faster and more easily, such as by using bumping technology. Information that would help them to choose drinks included price, alcohol content, and calories. Participants agreed it would be useful to have the calories consumed converted to physical exercise required to burn those calories, so they had a clearer idea of the meaning of the calories.
We retained our uniquely designed drink counting mechanism, so it could be tested during a field trial. Additional information such as cost or calories (as shown in Figure 3e ) are optional, and even though they might offer effective deterrents for excessive consumption, we decided to focus on simplicity, as our primary goal was supporting a network of peers who looked out for each other.
Second Focus Group: Post-Trial evaluation
We conducted a follow-up interview on 8 May 2014 to obtain additional information from two participants who used the completed mobile tool over a month's field trial. The two participants were aged between 20 and 25, and we gave them a $20 gift voucher for participating. We obtained ethical clearance and had respondents sign a consent form prior to the interview, which was recorded and transcribed. Based on the interaction logs, they used the tool during a drinking session on 10 January 2014, which was attended by two people and had a duration of 3 hours, from the first post during the event to the time the last person indicated she went home. One posted two drinks, while the other posted a photo and counted one drink.
When asked about what aspects worked, both respondents agreed that they really liked the peer-sharing timeline, which they said was like Facebook's event functionality, because they could add and edit photos during an event. When asked about the counting drinks function, one said that it was not a big issue because she only had a couple of drinks when she went out, while the other said that she monitors her drinks to avoid a hangover. However, both agreed that sharing drinks in their timelines made them more conscious of them. When asked about motivations for counting drinks, cost was seen as more important than the amount of alcohol, as both were already aware of their own limits.
Regarding the scenario of using the timeline to send an anonymous message to say that a friend is drinking too much, one respondent said she liked that idea, as she is often the designated driver. Respondents also like the Quick Dial feature to make it easier to contact friends, in case they needed to do so, and both agreed that it would help them stay safe.
When asked about the barriers to using the mobile tool in actual drinking sessions, one respondent mentioned forgetting to take the phone (that is, leaving it at home), and another said forgetting to count every time she had a drink. However, when asked if they would be comfortable using the phone during a drinking session, both respondents agreed that they typically have their phones on hand. One said that if she knew that she was having a night out when she didn't have to restrict her drinking (such as when she didn't have to drive), then she would be more likely to use it.
These findings suggested that the tool was acceptable and easy to use for counting drinks and facilitating peer support for safety and moderation during drinking sessions.
Discussion
Our proposed mobile tool aims to leverage the positive benefits of peer support to encourage drinking moderation during a social event. Based on the first focus group, we found that people were more likely to use an app if their friends or partners were already using it. Leveraging social dynamics in designing a mobile tool to promote responsible drinking is motivated by the theory of planned behavior, and our participants reported success in enlisting friends' support for achieving moderate drinking goals. To support social interactions, features such as the timeline, "I'm home" button, Quick Dial, and photo sharing and gallery can facilitate coordination before, during, and after an event, and also help participants create a shared memory. Customizable contacts on Quick Dial also appeal to young women's desire to maintain their social groups.
For moderate and non-drinkers, the choice to drink responsibly was due to health, fitness, or study commitments, which further supported recent research on examining responsible drinking motivations. [20] [21] [22] [23] Some participants reported that drink monitoring would be more attractive if it was linked to limits on drinking and driving. The potential utility of such feature was confirmed by the second focus group with the two fieldtrial participants, which highlighted that one person is usually in charge of driving for the group. However, estimations of Blood Alcohol Content (BAC) are subject to substantial individual variation (for example, based on body size and composition and liver function) and on foods that are consumed. 24 They also require accurate assessments of drink size and ethanol content. Because BAC underestimations can place users at significant risk (such as risks of accidents or drinking and driving offenses), the inclusion of this feature might create serious negative consequences in the mobile tool.
Participants also offered other suggestions about useful features for future developments. The first focus group had two suggestions. First, they suggested information sharing and pickup organization. Twelve participants mentioned they would like to communicate with each other and share information when they were setting up the event.
One mentioned it would be good to know who would be driving and their routes to help organize pickups.
The first group also suggested we develop push notifications, which would alleviate the need to check the mobile app constantly. One said she would like to have something like a Facebook "poke" button as a way for friends to remind each other when they are drinking too much. She said that this could also be a useful reminder if a friend wasn't aware of his or her behavior when drinking.
The second focus group highlighted that the key issue was how to encourage people to use the tool to curb their behavior during a drinking episode. To facilitate this, they suggested making it like a Facebook add-on, so that the event could be organized and advertised via Facebook's Event feature, but as soon as they checked in, the event would become private. Grouping friends and adding photos of the group were seen as useful for event organization. Given that "pre-drinks" (drinks consumed at a group member's home prior to going out to save money) were common, inclusion of pre-drinks was suggested. Other suggestions included counting calories and giving messages after certain number of drinks was consumed. Another suggestion was to add a button for "move to another venue," instead of just "I'm home," especially if the functionality had location awareness so that if a person was in a big group and someone left for another venue without telling anyone, at least the others would know that this had occurred. O ur future research directions include updating the design based on the suggested features for both women and men, and conducting a longer-term study with more participants of both genders. In this study, participants would use the mobile tool in the natural environment to test whether peer support would actually change people's behavior to better moderate drinking. We also plan to implement some of the suggested features, such as adding calories information, as highlighted in our focus groups. Josephine Previte is a senior lecturer in marketing in the uQ business school at the university of Queensland, Australia. Her research interests include the use of qualitative and digital methodologies in marketing and health service research, gender and embodiment issues in social marketing practice, and social technology influences on consumer behavior. previte has a phD in social marketing from Queensland university of technology. Contact her at j.previte@business.uq.edu.au. Marie-Louise Fry is a senior lecturer in social marketing at the Griffith business school at Griffith university, Queensland, Australia. Her research interests include symbolic consumption, advertising consumption, and behavioral psychology in social marketing contexts, as well as motivated reasoning for engaging in risky and nonrisky behaviors. she is on the editorial board of the Journal of social marketing. Fry has a phD in social marketing from Queensland university of technology. Contact her at m.fry@griffith.edu.au.
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